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DESCRIPTION 



NOVEL PROMOTER 



TECHNICAL FIELD 

The present invention relates to .a novel promoter, 



BACKGROUND ART 

ADAMTS (a disintegrin and metalloprotease with 
thrombospondin motifs) is a group of molecules containing a 
disintegrin-like domain, a metalloprotease-like domain, and 
a thrombospondin type I repeat sequence (referred to as 
TSP-1 repeat sequence hereinafter) . 

Among the human ADAMTS molecules, it has been 
indicated that ADAMTS4 (aggrecanase-1 ) and ADAMTSll 
(aggrecanase-2) have an activity to selectively cleave an 
extracellular matrix aggrecan and additionally that these 
enzymes may possibly be enzymes responsible for the 
degradation of the cartilage extracellular matrix aggrecan 
in arthritis or osteoarthritis (Tortorella M. D., et aJ., 
Science, 284, 1664-1666, 1999; and Abbas zade I., et ai . , J, 
Biol. Chem,, 274, 23443-23450, 1999). Further, it has been 
shown that ADAMTS2 (procollagen I N-proteinase) is involved 
as an enzyme cleaving and removing the N-terminal region of 
type I procollagen in the conversion of type I procollagen 
to the mature type, so ADAMTS2 plays an important role in 
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the formation of collagen fiber, and that an abnormality in 
the gene thereof has relationship. with type VIIC Ehlers- 
Danlos syndrome (Colige A., et aJ., Am. J, Hum. Genet., 65, 
308-317, 1999) . 

In other words, it has been indicated that ADAMTS 
molecules are involved in the metabolism of extracellular 
matrices such as aggrecan and collagen, including the 
degradation and maturation thereof. 

Meanwhile, chronic renal failure is a disease with 
characteristics of glomerulosclerosis and renal 
interstitial fibrosis. It is believed that the qualitative 
change and/or quantitative increase of extracellular matrix 
components is the main mechanism of the onset and progress 
of the disease. It has been known that transforming growth 
factor 3 (TGF-P) is a differentiation and growth factor 
with a wide range of various physiological functions. It 
has also been known that transforming growth factor p (TGF- 
p) has an activity responsible for the qualitative change 
and quantitative increase of components of extracellular 
matrix (Border W. A., at ai . , N. Engl, J. Med., 331, 1286- 
1292, 1996; Roberts, A. B., et a J . , Proc. Natl. Acad. Sci . 
U.S.A., 83, 4167-4171, 1986; Fukabori, Y., et-aJ., Jnt. J. 
Urol., 4, 597-602, 1997; Lohr, M., et al.. Cancer Res., 61, 
550-555, 2001) . Since it was shown that in an experiment 
using a renal failure model, the introduction of the gene 
of decorin, a protein suppressing the specific action of 



TGF-p (Isaka Y., et al., Nature Med. , 2, 418-423, 1996) and 
the administration of anti-TGF-p .(Ziyadeh F.N., et ai . , 
Proc. Natl. Acad. Sci . U.S.A., 97, 8015-8020, 2000; Sharma 
K., et ai., Diajbetes, 45, 522-530, 1996; and Border W.A. et 
aJ., Nature, 346, 371-374, 1990) were effective, it is 
considered that the suppression .or inhibi.tion of the 
physiological functions of TGF-p can lead to the treatment 
of chronic renal failure. 

Under such current circumstance with no satisfactory 
agent for treating chronic renal failure, no TGF-p 
inhibitor has been introduced into market so far, although 
the expectation toward such agent is very high. 

Additionally, the mechanism of interstitial 
inflammation consequently causing fibrosis has been 
examined intensively. In kidney, inflammatory cytokines 
such as IL-ip generated and released in glomerulus activate 
the epithelial cell of renal tubule to generate chemokines 
such as MCP-1, cell-adhesion molecules and extracellular 
matrices such as integrin and osteopontin to promote 
cellular invasion, so that the monocytes and T lymphocytes 
in invasion additionally secrete fresh cytokines, to affect 
epithelial ureter cells and the invaded cells to generate 
an inflammatory lesion, leading to a tissue destruction 
involving the degradation of extracellular matrix 
components. It is considered that the qualitative change 
and quantitative increase of extracellular matrix 



components due to excess repair of damaged tissues in the 
course of repairing the destroyed, tissues and due to the 
involvement of fibroblasts and myofibroblasts would be 
fibrosis mechanism [Koichi Okada, Bessatu Igaku no Ayumi, 
Shikyutai Jin-en no Hassho to Chiryo (Medical Progress, 
Supplementary Edition, Onset and Therapeutic Treatment of 
Glomerular Nephritis), 120-123, 2001]. 

The NCBI database discloses the sequence of Homo 
sapiens chromosome 5 clone CTC-485121 of 187084 bp as 
AC010269 (see Non-patent Reference 1) . The cDNA encoding a 
protein which presumably belongs to the ADAMTS family based 
on the analysis of the homology to known sequences and is 
known to have features such as high expression in ovary, 
the variation of the expression depending on the sexual 
cycle and the reduction of the protein existing in tumor 
cells has been known, together with a putative amino acid 
sequence thereof (see Patent Reference 1) . Additionally, 
the nucleotide sequences possibly encoding proteases 
comprising sequences presumably belonging to the AD7\M 
family and putative amino acid sequences encoded thereby, 
by using a genome database (see Patent Reference 2) have 
been known. 
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Non-patent Reference 1 

http: //www. ncbi .nlm. nih . gov/entrez/ query . f cgi?cmd=Retrieve& 
db=nucleotide&list_uids=l 52811 93 &ciopt=GenBank AC0102 69 
Patent Reference 1: Pamphlet of International Publication 
WO 02/31163 

Patent Reference 2: Pamphlet of Intejrnational Publication 
WO 01/83782 

DISCLOSURE OF INVENTION 

Because TGF-P is a differentiation and growth factor 
with a wide variety of physiological functions, inhibition 
of all the physiological functions of TGF-p may cause 
problem in the treatment of chronic renal failure possibly 
including long-term pharmaceutical administration. It is 
preferable to suppress or inhibit part of the physiological 
functions of TGF-p, which are involved in the qualitative 
change and quantitative increase of extracellular matrix 
components . 

An object of the present invention is to provide a 
novel promoter for a protease which is induced by TGF-p and 
involved in the metabolism of extracellular matrices, which 
promoter is useful as a tool for screening an agent for 
treating and/or preventing chronic renal failure. 

With the aim of solving the aforementioned problems, 
the inventors of the present invention made investigations. 
As a result, a polynucleotide encoding a novel protease 



MDTS9 consisting of a sequence of the first to 1224th amino 
acids of SEQ ID NO: 2 was obtained. Then, a promoter for 
MDTS9 from human genome DNA was obtained. Further, the 
inventor confirmed those described below. (1) Because the 
protease is classified as an ADAMTS protease, it is 
considered that the protease is a protease involved in the 
metabolism of extracellular matrices. (2) It is observed 
that the protease is actually expressed in human kidney. 

(3) It was found that the expression of the gene of the 
protease was increased in a renal failure model animal. 

(4) Further, it was confirmed that the activity of the 
promoter was enhanced with TGF-p (i.e., the expression of 
the protease was induced) . These revealed that MDTS9 is a 
polypeptide which causes renal failure; and that screening 
a substance useful as an agent for treating and/or 
preventing chronic renal failure which suppresses or 
inhibits only some of the physiological functions of TGF-p 
that are involved in the qualitative change and 
quantitative increase of extracellular matrix components 
can be carried out by screening a substance suppressing the 
MDTS9 expression using the promoter for the polypeptide. 
Additionally, the inventors of the present invention found 
that inflammatory cytokine IL-1 inducing the expression of 
degradation enzymes of extracellular matrices, such as 
matrix metalloprotease (MMP) , reduces the activity of the 
promoter of the present invention (i.e., suppresses the 



protease expression) , and that the induction of the 
protease expression was specific not to the period of 
inf lairanation but to the course of tissue repairing and 
renal fibrosis with a feature of the qualitative change and 
quantitative increase of extracellular matrix components . 
Thus, the inventors of the present invention showed tha-t 
inhibitors of the promoter of the present invention are 
useful as an agent for treating and/or preventing chronic 
renal failure. Thus, the present invention has been 
achieved. 

Accordingly, the present invention relates to: 

(1) A polynucleotide having a promoter activity for the 
polypeptide of SQ ID NO: 2 and comprising a nucleotide 
seqiience consisting of a 3?53rd to 5023rd nucleotides in 
SEQ ID NO: 17 or a nucleotide sequence consisting of the 
3253rd to the 5023rd nucleotides in SEQ ID NO: 17 in which 1 
to 10 nucleotides are substituted, deleted, and/or 
inserted. 

(2) A polynucleotide according to (1), comprising a 
nucleotide sequence of SEQ ID NO: 17 or a nucleotide 
sequence consisting of a nucleotide sequence of SEQ ID 
NO: 17 in which 1 to 10 nucleotides are substituted, 
deleted, and/or inserted. 

(3) A polynucleotide according to (1), comprising the 
nucleotide sequence consisting of the 3253rd to 5023rd 
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nucleotides in SEQ ID NO: 17 or the nucleotide sequence of 
SEQ ID NO: 17. 

(4) An expression vector comprising the polynucleotide 
according to any one of (1) to (3) . 

(5) A cell transfected with the expression vector 
according to (4) . 

(6) A screening tool for a substance for the treatment 
and/or prevention of chronic renal failure, comprising the 
polynucleotide according to (1) or the cell according to 

(5) . 

(7) Use of the polynucleotide according to (1) or the cell 
according to (5) for screening a substance for the 
treatment and/or prevention of chronic renal failure. 

(8) A method for analyzing a test compound about whether 
or not the test compound inhibits the promoter activity of 
the polynucleotide according to any one of (1) to (3), 
comprising (i) a step of allowing the test compound to 
contact with the cell according to claim 5 and (ii) a step 
of detecting the promoter activity. 

(9) A method for screening a substance suppressing the 
expression of a polypeptide of SEQ ID NO: 2, comprising the 
analyzing step by the method according to (8) and a step of 
selecting a substance inhibiting the promoter activity. 
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(10) A method for screening a substance for the treatment 
and/or prevention of chronic renal failure by the method 
according to (9) . 

(11) A method for producing a pharmaceutical composition 
for the treatment and/or prevention of chronic renal 
failure, comprising the analyzing step by the method 
according to (8) and a formulation step. 

AC010269 discloses a sequence containing the 
nucleotide sequence of SEQ ID NO: 17 as a part of the 187084 
bp sequence. However, if the 187084-bp sequence is 
introduced into the upstream of the MDTS9 coding sequence 
the MDTS9 promoter activity is not supposed to be 
exhibited. Additionally, there is no disclosure about that 
the sequence has the promoter activity for MDTS9 or about 
screening an agent for treating and/or preventing chronic 
renal failure. In WO 02/31163, a sequence which differs by 
one amino acid from the amino acid sequence of SEQ ID NO: 2 
is described and it is indicated that the polypeptide of 
the sequence is involved in the degradation and 
reconstruction of the extracellular matrix in ovary. 
Additionally, in WO 01/83782, a sequence which differs by 
two amino acids from the amino acid sequence of SEQ ID NO: 2 
is described, however, it is not described that the 
polypeptide of the sequence was obtained or the activity or 
function thereof was confirmed. Further, there is no 



disclosure or suggestion about the polypeptides of the 
sequences described in the two publications as the etiology 
of chronic renal failure, about a promoter for MDTS9 or 
about screening a treating and/or preventing agent for 
chronic renal failure using a promoter for MDTS9. 

Brief Description of the Drawings 

Fig. 1 shows the increase of lucif erase activity in a 
cell in which pGV-B2-MDTS9pro5k is introduced according to 
TGF-p addition. 

In the graphs, the vertical axis indicates the assay 
value of luciferase activity, after the assay value is 
corrected on the basis of the activity value of P-gal 
expressed with a 6-gal expression plasmid simultaneously 
introduced therein and is then indicated as the relative 
value to the corrected value of the cell which is never 
treated with TGF-p and in which pGV-B2 (blank vector) is 
introduced as defined to be 1, while the horizontal axis 
indicates the concentration of TGF-p. 

Fig. 2 shows the decrease of luciferase activity in a 
cell in which pGV-B2-MDTS9pro5k introduced according to IL- 
1 addition. 

In the graphs, the vertical axis indicates the assay 
value of luciferase activity, after the assay value is 
corrected on the basis of the activity value of p-gal 
expressed with a P^gal expression plasmid simultaneously 
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introduced therein and is then indicated as the relative 
value to the corrected value of the cell which is never 
treated with IL-1 and in which pGV-B2 (blank vector) is 
introduced as defined to be 1, while the horizontal axis 
indicates the concentration of IL-1. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The present invention will be explained in detail 
hereinafter. 

(1) The polynucleotide as the promoter of the present 
invention, expression vector and cell therefor 

The inventors of the present invention obtained a 
polynucleotide encoding MDTS9 (metalloprotease and 
disintegrin with thrombospondin type-1 repeats 9) which is 
a protease involved in the metabolism of extracellular 
matrix and is observed to be expressed in human kidney and 
of which the expression of the gene is increased in a renal 
failure model animal, as well as a promoter for the 
protease, to determine the nucleotide sequence (SEQ ID 
N0:17). The obtained full-length promoter and partial 
fragments thereof (the 3253rd to 5023rd nucleotides in SEQ 
ID NO: 17) were subcloned in an appropriate plasmid, 
specifically a pGV-B2 plasmid containing the luciferase 
gene as a reporter gene. By detecting the expression of 
the reporter gene in the fusion plasmid, i.e. detecting 
luciferase expression based on the activity, it was 
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confirmed that the obtained polynucleotide had the promoter 
activity. Additionally, the inventors of the present 
invention found that the promoter activity of the 
polynucleotide of SEQ ID NO: 17 increased with TGF-p and 
decreased with Il-l . 

Because the substance suppressing MDTS9 expression 
(inhibiting the promoter) is useful as an agent for 
treating and/or preventing chronic renal failure, as 
described above, the promoter of the present invention is 
useful for screening such inhibitor. So as to screen an 
inhibitor of the MDTS9 promoter, a sequence including the 
TGF-p response sequence in SEQ ID NO: 17 is not essentially 
used. For example, screening by the method described in 
Example 7 is possible, by using the sequence consisting of 
the 3253rd to 5023rd nucleotides in SEQ ID NO: 17. Thus, 
the promoter of the present invention may contain any 
nucleotide sequence in the 5' region as long as the 
promoter contains the nucleotide sequence of the 3253rd to 
5023rd nucleotides in SEQ ID NO: 17 and has the promoter 
activity for MDTS9. More preferably, the promoter of the 
present invention is a polynucleotide containing the 
nucleotide sequence in SEQ ID NO: 17 and having the promoter 
activity for MDTS9. Still more preferably, the promoter is 
the polynucleotide of the nucleotide sequence of SEQ ID 
NO: 17. The promoter of the present invention furthermore 
includes a polynucleotide comprising a nucleotide sequence 
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in which one to plural nucleotides (preferably 1 to 10, 
more preferably 1 to 5, still more preferably 1 to 3) are 
substituted, deleted and/or inserted at any 1 to 10 sites 
{preferably 1 to 5, more preferably 1 to 3) in the 
nucleotide sequence of the 3253rd to 5023rd nucleotides in 
SEQ ID NO: 17 and with the promoter activity for MDTS9 and 
more preferably a polynucleotide of a nucleotide sequence 
in which one to plural nucleotides (preferably 1 to 10, 
more preferably 1 to 5, still more preferably 1 to 3) are 
substituted, deleted and/or inserted at any one to 10 sites 
(preferably 1 to 5, more preferably 1 to 3) in the 
nucleotide sequence of SEQ ID NO: 17 and with the promoter 
activity for MDTS9. Herein, the term "'promoter activity" 
means an activity functioning as an initiation site of 
transcribing the information of DNA chain on RNA chain. 
The term ""with the promoter activity for MDTS9'' means that 
the promoter activity can be confirmed by the method 
described in Example 2, more preferably means that the 
promoter activity is elevated with TGF-p by the method 
described in Example 3. 

The polynucleotide of the present invention may be 
produced by the following methods other than the methods 
described in the Examples. 
1. Production by PGR 

As described in Example 1, DNA containing the 
nucleotide sequence of SEQ ID NO: 17 can be produced by 
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carrying out PGR using primer and human genome DNA. 
Generally, the presence of allele, mutant is well known. 
DNA comprising a nucleotide sequence in which nucleotides 
are substituted, deleted and/or inserted at any sites in 
the nucleotide sequence of SEQ ID NO: 17 and having the 
MDTS9 promoter activity may be obtained in some, case of the 
DNA production by the present method. Such DNA is also 
included in the promoter of the present invention. 

2. Production using DNA synthesis 

The polynucleotide can be produced by dividing the 
sequence of SEQ ID NO: 17 and the complimentary chain 
thereof into several chains, then preparing the chains by 
chemica-T synthesis process, and combining the resulting DNA 
fragments together. Individual DNA fragments can be 
synthetically prepared by using DNA synthesizers (for 
example, Oligo lOOOM DNA Synthesizer (Beckman) or 394 
DNA/RNA Synthesizer (Applied Biosystems) ) . 

Whether or not the produced polynucleotide has the 
promoter activity for MDTS9 can be confirmed for example by 
the method described in Example 2 or 3 . 

A person skilled in the art can prepare a 
polynucleotide with the same promoter activity as that of 
the natural promoter polynucleotide by modifications of a 
part of the nucleotide sequence of the promoter sequence of 
the natural type, such as substitution with other 
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nucleotides or deletion of nucleotides and/or addition of 
nucleotides. As described above, a polynucleotide 
comprising a nucleotide sequence in which the natural 
nucleotide sequence are substituted, deleted and/or added 
and with the same promoter activity as that of the natural 
promoter polynucleotide is also included in the 
polynucleotide of the present invention. Nucleotides can 
be modified by methods by deletion introduction with 
restriction enzymes or DNA exonuclease, introduction of 
mutation by site-directed mutagenesis [Nucleic Acid Res. 
10, 6487 (1982)], modification of promoter sequence by PGR 
using mutant primer and direct introduction of 
synthetically mutated DNA (Maniatis, T. et al , (1989): 
^^Molecvlar Cloning - A Laboratory Manual 2""^ Edt.", Cold 
Spring Harbor Laboratory, NY) . 

The polynucleotide as the MDTS9 promoter of the 
present invention can be used for the treatment and 
prevention of diseases due to deletion or abnormal 
expression of the MDTS9 protein as caused by mutations in 
biological organisms. For example, the MDTS9 gene 
including the MDTS9 promoter and the MDTS9 coding region of 
the present invention is inserted in vectors such as 
retrovirus, adenovirus and adeno-associated virus or is 
included in liposome for introduction into somatic cells, 
to express the MDTS9 protein under normal transcription 
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controls, thereby enabling the amelioration of diseases due 
to deletion or abnormal expression of the MDTS9 protein. 

DNA containing at least a part of the DNA of SEQ ID 
NO: 17 can inhibit the binding between the MDTS9 promoter of 
the present invention and a protein capable of binding 
thereto (for example, transcription factor) in an 
antagonistic manner, despite the presence or absence of the 
promoter activity in the DNA. Therefore, in case that the 
DNA corresponds to the binding site of the protein 
inhibiting the activity of the promoter of the present 
invention, the administration of the DNA can promote the 
promoter activity, while in case that the DNA corresponds 
to the binding site of a protein promoting the promoter 
activity, the administration of the DNA can inhibit the 
promoter activity. The DNA for use in the antagonistic 
inhibition has a chain length of generally at least 6 
nucleotides or more, preferably 10 nucleotides or more. 

The recombinant vector of the present invention can be 
produced by integrating the polynucleotide of the present 
invention into a vector appropriately selected in 
accordance with the purpose. For example, in case of 
intending to construct a screening system for a substance 
regulating the MDTS9 promoter activity, preferably, the 
polynucleotide of the present invention is integrated into 
a vector in which a reporter gene of such as lucif erase is 
integrated to produce the recombinant vector as described 
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in Examples. Additionally, for the purpose of the gene 
therapy of diseases due to the deletion or abnormal 
expression of the MDTS9 protein, the promoter of the 
present invention and DNA of the MDTS9 coding region are 
integrated in a vector such as retrovirus, adenovirus and 
adeno-associated virus to produce the recombinant vector. 

The transformant of the present invention can be 
produced by introducing the polynucleotide of the present 
invention in a host cell appropriately selected in 
accordance with the purpose. For example, in case of 
intending to construct, a screening system for a substance 
regulating the MDTS9 promoter activity, a cell derived from 
humans or mammalian animals such as mouse and rat and 
additionally from their renal tissues is preferably used, 

(2) Analysis method and screening method in of the present 
invention 

By using the promoter of the present invention, it can 
be analyzed whether or not a test compound inhibits the 
MDTS9 promoter activity. Additionally, when the analysis 
method of the present invention is used, a substance 
inhibiting the MDTS9 promoter activity can be screened. 
Because it is believed that MDTS9 is an ADAMTS protease on 
the basis of the sequence, MDTS9 is supposed to be a 
protease involved in the metabolism of extracellular 
matrix. As shown in Reference Examples 5 and 7 described 
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below, the protease is a protein expressed in human kidney. 
As shown in Reference Example 6, .the expression of the 
gene is elevated in a renal failure model animal. As shown 
in Reference Example 3 below, additionally, MDTS9 is an 
ADAMTS protease, of which the expression is induced by TGF- 
3 and is suppressed by IL-1. Therefore, the substance 
inhibiting the activity of the promoter of the present 
invention highly possibly suppresses or inhibits just some 
of the physiological functions of TGF-p, which are involved 
in the qualitative change and quantitative increase of the 
extracellular matrix, so that such substance is useful as 
the active component of an agent for treating chronic renal 
failure possibly including long-term pharmaceutical 
administration. Thus, a cell expressing the promoter of 
the present invention can be used as a screening tool for 
the substance inhibiting the activity of the promoter of 
the present invention or an agent for treating and/or 
preventing chronic renal failure. 

The test compounds applicable to the analysis method 
or screening method of the present invention are not 
particularly limited and include for example, various known 
compounds (including peptides) registered in the Chemical 
File, compound groups obtained by the combinatorial 
chemistry technique (Terrett, N. K., et aJ., Tetrahedron, 
51, 8135-8137, 1995), or general synthetic techniques, or 
random peptide groups prepared by the application of the 
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phage display method (Felici, F., et aJ., J. Mol . Biol., 
222, 301-310, 1991) . The known compounds described above 
include for example compounds (including peptides) which 
have known activities of inhibiting promoters but are still 
unknown as to whether or not the compounds inhibit the 
activity of the promoter of the present invention. 
Additionally, microbial culture supernatants, natural 
components from plants or marine organisms, or extracts 
from animal tissues may also be used as the test compound 
for screening. Further, compounds (including peptides) 
prepared by chemical or biological modification of the 
compounds (including peptides) selected by the screening 
method of the present invention may also be used. 

The analysis method of the present invention includes 
a process of analyzing a test compound about whether or not 
the test compound inhibits the activity of the promoter of 
the present invention, including (i) a step of putting a 
cell transfected with an expression vector comprising the 
promoter of the present invention into contact with the 
test compound, and (ii) a step of detecting the activity of 
the promoter. 

The method for detecting the activity of the promoter 
is not particularly limited and includes a method using a 
reporter gene plasmid carrying the sequence of SEQ ID NO: 17 
as described in Example 2 or 3, which can be carried out in 
a simple manner. The reporter gene means a gene encoding a 
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protein which can be assayed by general methods (for 
example, assay methods known to a person skilled in the 
art, such as assaying enzyme activity) . As such, genes of 
chloramphenicol acetyltransf erase, luciferase, p- 
galactosidase and alkaline phosphatase are frequently used, 
although genes are not limited to those. Concerning the 
vector as a base for constructing the reporter gene 
plasmid, there is no limitation. Commercially available 
plasmid vectors for such as pGV-B2 (manufactured by Toyo 
Ink) and pSEAP2-Basic (manufactured by Clontech) can be 
used. The sequence is then inserted in the correct 
orientation upstream of the reporter genes of these vectors 
to prepare reporter gene plasmids. The amount of a 
reporter protein expressed in a cell transformed with such 
plasmid is assayed by a method appropriate for each of the 
reporter protein, to determine the presence or absence of 
the promoter activity of the sequence or the intensity 
thereof. By adding a test compound to a liquid culture of 
the transformed cell, the action of the test compound on 
the promoter activity can be analyzed. 

Additionally, the present invention also includes a 
method for screening a substance suppressing the expression 
of the polypeptide (MDTS9) of SEQ ID NO: 2, including (i) 
the analysis step described above and (ii) a step of 
selecting a substance inhibiting the promoter activity, or 
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a method for screening an agent for treating and/or 
preventing chronic renal failure.. 

The substance inhibiting the promoter activity as 
selected by the screening method described above is 
preferably a substance at 90 % or less of the promoter 
activity in the case of TGF-p treatment alone, more 
preferably a substance at the same level or less as in the 
case of no TGF-p treatment, by a method described in 
Example 3 below. 

(3) Method for producing a pharmaceutical composition for 
treatment and/or prevention of chronic renal failure of the 
present invention 

The present invention includes a m.ethod for producing 
a pharmaceutical composition for the treatment and/or 
prevention of chronic renal failure, including an analysis 
step according to the analysis method as described in (2) 
and a formulation step of the present invention. The 
method for producing a pharmaceutical composition for the 
treatment and/or prevention of chronic renal failure also 
includes a method for producing a pharmaceutical 
composition for the treatment and/or prevention of chronic 
renal failure including a step of analyzing the presence or 
absence of the inhibition of the activity of the protease 
of the present invention by the analysis method of the 
present invention at a confirmation test according to the 
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quality standard of pharmaceutical compositions for the 
therapeutic treatment and/or prophylaxis of chronic renal 
failure, and a formulation step. 

Additionally, the present invention also includes a 
pharmaceutical composition for the treatment and/or 
prevention of chronic renal failure, which contains as the. 
active ingredient, a substance inhibiting the activity of 
the protease of the present invention and selected by the 
screening method of the present invention as well as a 
method for the treatment and/or prevention of chronic renal 
failure including administration of a substance inhibiting 
the activity of the protease of the present invention. 
Then, the method for producing a pharmaceutical composition 
for the treatment and/or prevention of chronic renal 
failure of the invention also includes a method for 
producing a pharmaceutical composition for the treatment 
and/or prevention of chronic renal failure, which is a 
formulation step of the substance obtained by the screening 
method of the present invention including the analysis step 
of the invention as described in (2) . 

The formulation containing a substance inhibiting the 
activity of the protease of the present invention as the 
active ingredient can be prepared, using carriers, 
excipients and/or other additives for general use in 
preparing such formulation, depending on the type of the 
active ingredient . 

22 



The administration includes such as oral 
administration via tablets, pills, capsules, granules, fine 
granules, powders, oral solutions or the like, or 
parenteral administration via intravenous injections, 
intramuscular injections, or the like, suppositories, 
transdermal dosage forms, transmucosal dosage forms or the 
like. Particularly, for peptides to be digested in the 
stomach, a parenteral administration such as intravenous 
injections or the like, or formulation method for avoiding 
the digestion, such as the formulation measure described in 
the pamphlet of WO 95/28963 are preferably applied. 

In the solid composition for oral administration, one 
or more active substances may be mixed with at least one 
inert diluent such as lactose, mannitol, glucose, 
microcrystalline cellulose, hydroxypropyl cellulose, 
starch, polyvinyl pyrrolidone or magnesium metasilicate 
aluminate. According to a general method, the composition 
described above may contain additives other than inert 
diluents, such as lubricants, disintegrators, stabilizers, 
or agents for solubilization or auxiliary agents for 
solubilization. If necessary, tablets or pills may be 
coated with a sugar coating or a film of a substance 
soluble in stomach or gut. 

The liquid composition for oral administration may 
include for example emulsions, solutions, suspensions, 
syrups or elixirs, and may also contain an inert diluent 
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for general use such as distilled water or ethanol. The 
composition may contain additives, other than inert 
diluents, which are for example moistening agents, 
suspending agents, sweeteners, flavors, or antiseptics. 

The injections for parenteral administration may 
include aqueous or non-aqueous solutions, suspensions, or 
emulsions, which are aseptic. Aqueous solutions or 
suspensions may contain distilled water for injections or 
physiological saline as a diluent for example. The diluent 
for use in the non-aqueous solutions and suspensions 
include such as propylene glycol, polyethylene glycol, 
plant oil (e.g., olive oil), alcohols (e.g., ethanol), and 
polysorbate 80. The composition may further contain a 
moistening agent, an emulsifier, a dispersant, a 
stabilizer, an agent for solubilization or an auxiliary 
agent for solubilization, an antiseptic or the like. The 
composition may be sterilized for example by filtration 
through a filter capable of retaining bacteria, blending a 
disinfectant, or irradiation. By producing a sterile solid 
composition and dissolving the composition in sterile water 
or other sterile media for injections prior to use, the 
resulting solution can be used. 

Taking account of the intensity of the activity of the 
active ingredient selected by the aforementioned screening 
method, or the symptom, age, sex or the like of each 
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patient to be administered, the dose is appropriately 
determined. 

In case of oral administration, for example, the dose 
for an adult (60 kg in weight) is generally about 0.01 to 
1, 000 mg, preferably 0.01 to 100 mg per day. In case of 
parenteral administration in the form of an injection, the 
dose is about 0.01 to 1,000 mg, preferably 0.01 to 100 mg 
per day. 

EXAMPLES 

The present invention will be further illustrated by, 
but is by no means limited to the following Examples- The 
Examples were carried out according to known methods (for 
example, Sambrook, J., et aJ., "Molecular Cloning - A 
Laboratory Manual", Cold Spring Harbor Laboratory, NY, 
1989) , unless otherwise stated. 

Reference Example 1: Preparation of expression vector of 
FLAG addition type at C terminus 

Cleaving plasmid pCEP4 (manufactured by Invitrogen) 
with restriction enzymes Cial and Nsil and allowing the 
resulting plasmid to be blunt-ended, followed by self- 
ligation to prepare an expression vector pCEP4d, in which 
the EBNAl expression unit derived from Epstein-Barr virus 
was deleted. The resulting expression vector pCEP4d was 
cleaved with restriction enzymes Nhel and BamHI, followed 
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by agarose gel extraction, to obtain a DNA fragment of 
about 7.7 kbp. A double- stranded oligonucleotide prepared 
by annealing the oligonucleotide consisting of the 
nucleotide sequence of SEQ ID NO: 3 and the oligonucleotide 
consisting of the nucleotide sequence of SEQ ID NO: 4 
together was then inserted into the resulting DNA fragment, 
to construct an expression vector pCEP4d-FLAG. It was 
confirmed that the resulting expression vector had the 
intended sequence on the basis of the nucleotide sequence. 

Using the expression vector pCEP4d-FLAG as a template, 
a combination of the oligonucleotide consisting of the 
nucleotide sequence of SEQ ID NO: 5 and the oligonucleotide 
consisting of the nucleotide sequence of SEQ ID NO: 6 as 
primer, PGR was carried out with PyroBest DNA polymerase 
(PyroBest™; manufactured by Takara Shuzo Co., Ltd.). In 
the PGR, a thermal denaturing reaction was first performed 
at 94°G (2 minutes) . Then, a cycle of treatments at 94^*0 
(30 seconds), at 55°C (30 seconds) and at 72°C (30 seconds) 
was repeated 15 times. Finally, an extension reaction was 
carried out at 72°G (7 minutes) . A DNA fragment of about 
0.4 kbp obtained by the PGR was cleaved with a restriction 
enzyme Spel, and was then inserted into the expression 
vector pCEP4d-FLAG (about 7.7 kbp) cleaved with Xjbal, to 
obtain an expression vector pGEPdE2-FLAG. In the resulting 
expression vector pGEPdE2-FLAG, an Xjbal recognition 
sequence, an Nhel recognition sequence, a Notl recognition 
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sequence, a BamHl recognition sequence and the FLAG tag as 
cloning sites were arranged in this sequential order from 
the promoter toward the downstream. 

Reference Example 2: Cloning of full-length ORF gene of the 
gene of novel protease MDTS9 

Using a combination of the oligonucleotide consisting 
of the nucleotide sequence of SEQ ID NO: 7 (with a Spel 
recognition sequence and a Kozak sequence which was added 
to the 5' side) and the oligonucleotide consisting of the 
nucleotide sequence of SEQ ID NO: 8 (with a NotI recognition 
sequence which was added to the 5' side) as primers and the 
human fetal kidney cDNA library (Marathon-Ready™ cDNA; 
manufactured by Clontech) as a template^ PGR was carried 
out with the DNA polymerase (TaKaRa LA Taq™; manufactured 
by Takara Shuzo Go., Ltd.). In the PGR, a thermal 
denaturing reaction was first performed at 94°G (2 
minutes) . Then, a cycle of treatments at 98°C (10 seconds) 
and 68**G (2 minutes and 30 seconds) was repeated 4 0 times. 
Finally, an extension reaction was carried out at 68*^G (7 
minutes). The DNA fragment of about 2.2 kbp obtained by 
the PGR (with the 5pel recognition sequence and the Kozak 
sequence which was added to the 5' terminus and with the 
NotI recognition sequence which was added to the 3' 
terminus) was subcloned into a plasmid PGR2 . 1 (manufactured 
by Invitrogen) , to obtain a clone plylDTS9Cysl. 
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The resulting plasmid pMDTS9Cysl was cleaved with 
restriction enzymes of Spel and Notl, to obtain a DNA 
fragment of about 2.2 kbp, which was then inserted in 
between the Xbal site and Notl site of the plasmid pCEPdE2- 
FLAG constructed in Reference Example 1. In such manner, a 
plasmid pCEPdE2-MDTS9Cysl-FLAG was constructed. 

Using a combination of the oligonucleotide consisting 
of the nucleotide sequence of SEQ ID NO: 9 (with an 5pel 
recognition sequence and a Kozak sequence which was added 
to the 5' terminus) and the oligonucleotide consisting of 
the nucleotide sequence of SEQ ID NO: 10 as primers and the 
human fetal kidney cDNA library (Marathon-Ready™ cDNA; 
manufactured by Clontech) as a template, PGR was carried 
out with the DNA polymerase (TaKaRa LA Taq™; manufactured 
by Takara Shuzo Co., Ltd.). In the PGR, a thermal 
denaturing reaction was first performed at 94*'G (2 
minutes) . Then, a cycle of treatments at 98''G (10 seconds) 
and 68°G (30 seconds) was repeated 45 times. Finally, an 
extension reaction was carried out at 68°G (7 minutes) . A 
DNA fragment of about 0.2 kbp (with the 5pel recognition 
sequence and the Kozak sequence which was added to the 5' 
terminus) obtained by the PGR was subcloned into the 
plasmid PCR2 . 1 (manufactured by Invitrogen) , to obtain a 
clone pMDTS9 (5S2-12) . The inserted fragment is the DNA 
consisting of the nucleotide sequence of SEQ ID NO:l and 
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encodes a sequence of the first to 1224th amino acids in 
the amino acid sequence of SEQ ID NO: 2. 

The resulting plasmid pMDTS9 (5S2-12) was cleaved with 
restriction enzymes of Spel and Ncol, to generate a Spel- 
Ncol DNA fragment A of about 0.2 kbp. The plasmid 
pMDTS9Cysl obtained above was cleaved with restriction 
enzymes Ncol and NotI, to obtain an Ncol-Notl DNA fragment 
B of about 2.0 kbp. The DNA fragments A and B were 
inserted in between the Xbal site and Notl site of the 
pCEPdE2-FLAG constructed in Reference Example 1, to 
construct a plasmid pCEPdE2-MDTS9Cys2-FLAG . Similarly, the 
DNA fragment A and the DNA fragment B were inserted in 
between the Spel site and Notl site of a plasmid pZErO-2 
(manufactured by Invitrogen) , to construct a plasmid pZErO- 
MDTS9Cys2. 

Further, the plasmid pCEPdE2-MDTS9Cys2~FLAG carries a 
gene consisting of the 1st to 2250th nucleotides in the 
nucleotide sequence of SEQ ID NO: 1, which is the 
nucleotide sequence of the gene of the novel protease MDTS9 
and can express in a host animal cell, in which a 
polypeptide of the amino acid sequence of SEQ ID NO: 11 
having been added to the C terminus of the sequence of the 
1st to 750th amino acids in the amino acid sequence of SEQ 
ID NO: 2. Herein, it is suggested that the polypeptide 
consisting of the amino acid sequence of SEQ ID NO: 2 is the 
ADAMTS protease. 
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Reference Example 3: Expression of truncated MDTS9 protein 
(MDTS9Cys2) 

Using a commercially available transfection reagent 
{FuGENE™6 Transfection Reagent; manufactured by Boehringer 
Mannheim) and according to the protocol attached thereto, 
the plasmid pCEPdE2-MDTS9Cys2-FLAG prepared in Reference 
Example 2 or the plasmid pCEPdE2-FLAG prepared in Reference 
Example 1 as a control was introduced into HEK2 93-EBNA 
(manufactured by Invitrogen) cultured in a serum culture 
medium [DMEM (GIBCO-BRL) , 10% fetal bovine serum, 100 M-g/mL 
penicillin, 100 jig/mL streptomycin, and 250 |ig/mL-G418 
(manufactured by Nakarai Tesque, Inc.)]. 

After the introduction of each plasmid, the cells were 
cultured for 48 hours (referred to as serum culture 
hereinafter) . After the introduction of each plasmid, 
otherwise, the cells were cultured for 16 hours, then 
washed twice with PBS, and cultured in a serum-free culture 
medium [DMEM (GIBCO-BRL) , 100 jag/mL penicillin, 100 |ag/mL 
streptomycin, and 250 |ag/mL-G418 (manufactured by Nakarai 
Tesque, Inc.)] for 32 hours (referred to as serum-free 
culture hereinafter) . 

Each liquid culture obtained from the serum culture or 
the serum-free culture was centrifuged (at 3,000 rpm for 10 
minutes) with a centrifuge (Type 8800; manufactured by 
Kubota Corporation), to obtain a culture supernatant. The 
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individual cells remained after discarding the liquid 
culture were treated with an extraction solution [20 mmol/L 
HEPES (pH7.4), 1% Triton X-100, 1% glycerol, and 0.1% 
bovine serum albumin (BSA) ] for 15 minutes. Subsequently, 
the cells were scraped from the culture plates by 
pipetting. The resulting cell suspension was centrifuged 
(at 3,000 rpm for 10 minutes) with a centrifuge (Type 8800; 
manufactured by Kubota Corporation), to separate a cell 
membrane-bound fraction (supernatant) from a cell fraction 
(pellet) . 

The expression of the intended protein in the 
resulting individual fractions (i.e., culture supernatant, 
cell membrane-bound fraction, and cell fraction) was 
confirmed by Western blotting using an antibody (mouse 
anti-FLAG monoclonal antibody M2; manufactured by Sigma) 
against the FLAG tag added to the C terminus . More 
specifically, each fraction as described above was 
electrophoresed on an SDS/10%-20% acrylamide gel 
(manufactured by Daiichi Pure Chemicals) under reductive 
conditions using 2-ME, and transferred to a polyvinylidene 
difluoride (PVDF) membrane with a blotting apparatus. To 
the resulting PVDF membrane after the transfer, a blocking 
agent (Block-ace manufactured by Dainippon Pharmaceutical) 
was added for blocking. Subsequently, the reaction 
sequentially with the mouse anti-FLAG monoclonal antibody 
M2 and a rabbit anti-mouse IgG polyclonal antibody labeled 



with horseradish peroxidase (manufactured by Zymed or TAGO) 
was carried out. After blocking, alternatively, the 
reaction sequentially with a biotinylated antibody M2 

(manufactured by Sigma) and a streptoavidin labeled with 
horseradish peroxidase (manufactured by Amersham Pharmacia 
Biotech) was carried out. After the reaction, the 
expression of the intended protein was confirmed with a 
commercially available detection system by Western blotting 

(ECL Western Blotting Detection System; manufactured by 
Amersham Pharmacia Biotech) . 

The apparent molecular weight of the protein (i.e., 
truncated MDTS9 protein) in each fraction obtained from the 
serum-free culture of the cell which is introduced the 
plasmid pCEPdE2-MDTS9Cys2-FLAG as detected on the SDS- 
polyacrylamide gel electrophoresis (SDS-PAGE) was 
approximately 55 to 65 kDa in the culture supernatant, 
approximately 55 to 65 kDa in the cell membrane-bound 
fraction, and approximately 80 to 95 kDa in the cell 
fraction. 

Reference Example 4 : Confirmation of protease activity of 
truncated MDTS9 protein 

(1) Construction of plasmid pCEPdE2-MDTS9Cys2E/Q-FLAG 

Using Quick Change"^^ Site-Directed Mutagenesis Kit 
(manufactured by Stratagene) and according to the protocol 
attached thereto, a pZErO-MDTS9Cys2E/Q plasmid carrying a 
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gene MDTS9Cys2E/Q was prepared. In the gene, Glu (glutamic 
acid) in the sequence of His-Glu-Ser-Gly-His (SEQ ID 
NO: 12), which is recognized to be the activity center, was 
substituted with Gin (glutamine) . As a template, the 
plasmid pZErO-MDTS9Cys2 prepared in Reference Example 2 was 
used, while as a primer set,, the oligonucleotide consisting 
of the nucleotide sequence of SEQ ID NO: 13 and the 
oligonucleotide consisting of the nucleotide sequence of 
SEQ ID NO: 14 were used. 

The resulting plasmid pZErO-MDTS9Cys2E/Q was cleaved 
with restriction enzymes Spel and Notl, to generate a DNA 
fragment of about 2.3 kbp, which was then inserted in 
between the Xjbal site and NotI site of the pCEPdE2-FLAG 
plasmid constructed in Reference Example 1, to obtain a 
pCEPdE2-MDTS9Cys2E/Q-FLAG plasmid. 

(2) Confirmation of protease activity, using complex 
formation with a2-macroglobulin as marker 

Each culture supernatant from the serum cultures of 
individual cells transfected with the pCEPdE2-MDTS9Cys2- 
FLAG plasmid prepared in Reference Example 2, the pCEPdE2- 
MDTS9Cys2E/Q-FLAG plasmid prepared in Reference Example 
4(1), or the pCEPdE2-FLAG plasmid prepared in Reference 
Example 1 as a control, was electrophoresed (SDS-PAGE) 
under reductive conditions using 2-ME, and transferred to a 
PVDF membrane, by the same procedures as shown in Reference 
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Example 3. To the resulting PVDF membrane after transfer, 
a blocking agent (Block-Ace manufactured by Dainippon 
Pharmaceutical) was added for blocking. Then, reaction 
sequentially with the goat anti-a2-macroglobulin antibody 
(manufactured by CEDARLANE) and the rabbit anti-goat IgG 
polyclonal antibody labeled with horseradish peroxidase 
(manufactured by Zymed Laboratories) was carried out. 
After the reaction, the expression of the intended protein 
was confirmed with a commercially available detection 
system by Western blotting (ECL Western Blotting Detection 
System; manufactured by Amersham Pharmacia Biotech) . 

In the culture supernatant derived from the serum 
culture of the cell transfected with the pCEPdE2-MDTS9Cys2- 
FLAG plasmid, a band of about 250 kDa was detected, which 
was never detected in the culture supernatant derived from 
each serum culture of the cell transfected with the plasmid 
pCEPdE2-MDTS9Cys2E/Q-FLAG or the pCEPdE2-FLAG plasmid. 
This result reveals that the truncated MDTS9 protein 
(MDTS9Cys2) formed a complex with a2"macroglobulin . 
Accordingly, it was confirmed that the truncated MDTS9 
protein (MDTS9Cys2) had a protease activity. 

Reference Example 5: Confirmation of expression of MDTS9 
gene in tissue distribution 

A tissue distribution of the expression of the MDTS9 
gene was analyzed by the following procedures, using 
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commercially available cDNA panels [Human MTC Panel I 
(catalogue NO: K1420-1), Human MTC Panel II (catalogue NO: 
K1421-1), Human Fetal MTC Panel (catalogue NO: K1425-1), 
and Human Tumor MTC Panel (catalogue NO: K1422-1) in 
Multiple Tissue cDNA (MTC™) Panel manufactured by 
Clontech] . 

More specifically, PCR with DNA polymerase (TaKaRa LA 
Taq™; manufactured by Takara Shuzo Co., Ltd.) was carried 
out using a combination of the oligonucleotide consisting 
of the nucleotide sequence of SEQ ID NO: 15 and the 
oligonucleotide consisting of the nucleotide sequence of 
SEQ ID NO: 16 as primers and the cDNA panel described above 
as a template. In the PCR, a thermal denaturing reaction 
was first performed at 94°C (2 minutes) . Then, a cycle of 
treatments at 98°C (10 seconds) and SS'^C (1 minute and 30 
seconds) was repeated 44 times. Then reaction solution was 
electrophoresed on an agarose gel, to detect a DNA fragment 
of about 1 . 1 kbp which is derived from the mRNA of the 
MDTS9 gene. As a result, it was indicated that the mRNA of 
the MDTS9 gene was expressed in kidney. 

Reference Example 6: Variation of expression of MDTS9 gene 

in renal failure model 

(1) Preparation of template cDNA 

cDNA was prepared from the kidney of a rat 5/6 
nephrectomy model [Kenjiro Kimura, ^^Jin to Toseki {Kidney 
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and Dialysis)'', 1991 (suppl.), 431-439]. On weeks 1, 2, 3, 
4, 6, 8, and 10 after the completion of the 5/6 
nephrectomy, 5 rats undergoned the 5/6 nephrectomy and 5 
rats undergoned sham operation were autopsied to resect the 
kidneys. Immediately, the kidneys were frozen and kept at 
-80°C. The kidneys of each group were disrupted using a 
cell disrupter (CRYO-PRESS CP-100; manufactured by Microtec 
Nition) under freezing in liquid nitrogen. Subsequently, 
the total RNA was prepared using a reagent for purifying 
total RNA (ISOGEN; manufactured by Nippon Gene) . The 
extracted total RNA was reacted with DNase (manufactured by 
Nippon Gene) at SV^'C for 90 minutes. The DNase-treated 
total RNA of 0.25 [xg was converted to cDNA by Superscript 
II First-Strand System (for RT-PCR; manufactured by GIBCO- 
BRL) . 

(2) Variation of expression of MDTS9 gene in renal failure 
model in rat 

For the analysis of the variation of the expression in 
the kidney of the renal failure model in rat, the cDNA 
prepared in Reference Example 6(1) was used as a template, 
together with a sequence detector (Prism7700 Sequence 
Detector; manufactured by Applied Biosystems) . The 
oligonucleotide consisting of the nucleotide sequence of 
SEQ ID NO: 30 and the oligonucleotide consisting of the 
nucleotide sequence of SEQ ID NO: 31 were used as a primer 
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set. Using a commercially available PGR reagent (SYBR 
Green PGR core reagent; manufactured by Applied 
Biosystems) , PGR was carried out initially by denaturation 
at 95°G (10 minutes) and subsequently by repeating a cycle 
of treatments at 94''G (15 seconds), GO'^C (30 seconds), and 
72°C (60 seconds) 45 times. 

In order to calculate the expression of the gene of 
human glyceraldehyde-3-phosphate dehydrogenase (G3PDH) as 
an internal standard, PGR was carried out under the same 
conditions, using the above cDNA as a template and the 
oligonucleotide consisting of the nucleotide sequence of 
SEQ ID NO: 32 and the oligonucleotide consisting of the 
nucleotide sequence of SEQ ID NO; 33 as a primer set. 
Further, to obtain a standard curve for calculating the 
amount of mRNA expressed, further, PGR was carried out 
under the same conditions, using the rat genomic DNA 
(manufactured by Glontech) as a template and the above 
primer set. For comparison of the individual groups in 
terms of the amount of the expressed mRNA of the rat MDTS9 
gene per given amount of the total RNA, the amount of the 
expressed mRNA of the rat MDTS9 gene under individual 
conditions is shown as its ratio to the amount of the 
expressed G3PDH gene under the individual condition. As a 
result, it was found that the expressed mRNA of the rat 
MDTS9 gene in the 5/6 nephrectomized rats was approximately 
5-fold of that in the sham-operated rats on 1 week after 
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operation, and was approximately 2-fold on 3 weeks after 
operation when the amount of urine protein increased, on 6 
weeks after operation when the kidney weight began to 
increase in comparison with the normal kidney weight, and 
weeks after operation when the diseased conditions were 
further exacerbated . 

(3) Variation of MDTS9 gene expressiori in murine 5/6 
nephrectomy model 

For the murine 5/6 nephrectomy model, the template 
cDNA was prepared in the same manner as in Reference 
Example 6(1), and then, the mRNA of the counterpart of rat 
MDTS9 was assayed in the same manner as in Reference 
Example 6(2). Under observation of proteinuria and 
pathohistological sections, the gene expression about 4- 
fold (the increase of the expression of the gene) was 
observed in such mouse diagnosed as a severe case. 

This Reference Example showed that the expression of the 
MDTS9 gene was induced in the renal failure models. 

Reference Example 7: Immunohistochemical staining of human 
renal tissue section 

(1) Preparation of anti-human MDTS9 antibody 

According to a laboratory manual [Masato Okada and 
Kaoru Miyazaki, "Kaitei, Tanpakushitsu Jikken Noto, Jyo 
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{Notebook for Protein Experiments, Vol.1, revised 
edition)", Yodo-sha, p. 162-79], a fusion protein (GST- 
MDTS9A) of a peptide consisting of the 280th to 410th amino 
acids in the amino acid sequence of SEQ ID NO: 2 and 
glutathione S-transf erase (GST) was produced in an 
inclusion body fraction, using a pGEX-6P-l plasmid 

(manufactured by Amersham Pharmacia Biotech) as an 
expression vector and E. coli. A preparative SDS- 
polyacrylamide gel electrophoresis (PAGE) was carried out 
on the inclusion body fraction, to extract the intended 
GST-MDTS9A protein from the gel by a diffusion method 

[Masato Okada and Kaoru Miyazaki, "Kaitei, Tanpakushitsu 
Jikken Note, Ge {Notebook for Protein Experiments, Vol.2, 
revised edition)", Yodo-sha, p. 48-511. 

The resulting GST-MDTS9A protein was used to immunize 
a rabbit (Japanese White species) at an interval of 10 to 
14 days, five times in total, to prepare an antiserum. The 
IgG fraction was purified from the antiserum by affinity 
chromatography using a protein G Sepharose FF column 
(manufactured by Amersham Pharmacia Biotech) . Then, 
continuously, the resulting purified fraction was purified 
by affinity chromatography using a column (MBP-MDTS9A 
column) immobilized with a fusion protein (MBP-MDTS9A) of a 
peptide consisting of the 280th to 410th amino acids in the 
amino acid sequence of SEQ ID NO: 2- and mannose-bound 
protein (MBP.) , to prepare an anti-human MDTS9 antibody. 
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The affinity purification on the protein G Sepharose FF 
column, the immobilization of MBP7MDTS9A onto a CNBr- 
activated Sepharose FF column (manufactured by Amersham 
Pharmacia Biotech) , and the affinity purification on the 
MBP-MDTS9A coliamn were carried out in accordance with the 
protocols attached thereto. Further, the preparation of 
MBP-MDTS9A in E. coli and the purification thereof were 
carried out using pMAL-c2E (manufactured by New England 
Biolabs) as an expression vector and according to an 
instruction designated as ^'pMAL Protein Fusion and 
Purification System" published by the company. 

(2) Detection of MDTS9 protein in human kidney 

The anti-human MDTS9 antibody prepared in Reference 
Example 7(1) reacted with a tissue section fixed with 
formalin and embedded in paraffin on a slide glass. Then, 
the tissue section was stained using a commercially 
available staining kit (VECTORSTAIN ABC-AP kit, catalog No 
AK-5000; manufactured by VECTOR LABORATORIES) in accordanc 
with the protocol attached thereto. In this procedure, an 
anti-rabbit antibody labeled with biotin (Catalog No. BA- 
1000; manufactured by Vector) as a second antibody and an 
alkaline phosphatase substrate kit I (Catalog No. SK-5100; 
manufactured by Vector) as a luminescent substrate were 
used. As a result, it was observed that the epithelial 
cells, particularly podocytes of the kidneys of a healthy 

40 



person and a patient with diabetic nephropathy (at the 
early stage or latter stage) were, stained. 

It is apparent from the Reference Example that the 
MDTS9 protein is expressed in hioman kidney. 

Example 1 : Cloning of 5' upstream region of MDTS9 gene 

Using the human genome DNA (Genomic DNA; Clontech) as 
a template, oligo DNAs of SQ ID Nos.18 and 19 as primers, 
and PyroBest™ polymerase (Takara Shuzo Co., Ltd.) as a DNA 
polymerase, PCR was carried out at 97''C for 3 minutes and 
subsequently by repeating a cycle of treatments at 96.5'*C 
for 30 seconds and 72*='C for 2 minutes 5 times, continuously 
repeating a cycle of treatments at 96.5°C for 30 seconds 
and TO'^C for 2 minutes 5 times, a cycle of treatments at 
96.5°C for 30 seconds and 68°C for 2 minutes 5 times, and 
continuously a cycle of treatments at 96.5^C for 30 
seconds, es'^C for 25 seconds and 72''C for 2 minutes 25 
times and then under a condition of 72*'C for 7 minutes. 
The resulting fragment of about 2 kbp was subcloned in the 
EcoRV recognition site of pZErO'^^-2.1 ( Invitrogen) . The 
nucleotide sequence of the subclone thus obtained was 
confirmed. Consequently, the nucleotide sequence was 
confirmed as a sequence in the 5' upstream region of the 
MTDS9 gene and was the gene of a nucleotide sequence of the 
3253rd to 5023rd nucleotides in SEQ ID NO: 17. Using the 
subclone as a template and oligo DNAs of SEQ ID Nos . 20 and 
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21 as primers, PGR carried out with PyroBest™ polymerase 
(Takara Shuzo Co., Ltd.) at 95°C for 3 minutes and 
subsequently by repeating a cycle of treatments at ST'^C for 
20 seconds, 59°C for 30 seconds and 12^Q for 2 minutes 35 
times, and continuously under a condition of 72°C for 3 
minutes. A fragment of about 1.8 kbp was generated, where 
a restriction enzyme Sad recognition sequence was inserted 
in the 5' side and a restriction enzyme Hindi II recognition 
sequence was inserted in the 3' side. The DNA fragment was 
treated with restriction enzymes of Sad and i^indlll, and 
then inserted in between the Sad and ifindlll 'sites of a 
vector for luciferase assay system (PicaGene Vector 2 basic 
vector; Toyo Ink), to obtain pGV-B2-MDTS9pro2k . 

Using a set of the oligo DNAs of SEO ID NOs:22 and 23, 
where an Mlul recognition sequence was added to the 5' 
sides, and a set of the oligo DNAs of SEQ ID Nos . 24 and 25 
as primers and the human genome DNA (Genomic DNA; Clontech) 
as a template, PGR with PyroBest^" DNA polymerase (Takara 
Shuzo Co., Ltd.) was carried out at BS^'C for 2 minutes and 
subsequently by repeating a cycle of treatments at 97°C for 
20 seconds, eC^C for 30 seconds and 72°C for one minute 40 
times, and then under a condition of 72°C for 7 minutes. 
The resulting fragments of about 600 bp and about 1 kbp 
thus generated were subcloned in the pCR4Blunt-T0P0 
(Invitrogen) , to obtain subclones pCR4Blunt-TOP05k-l and 
pCR4Blunt-TOP05k-3 . Using a set of oligo DNAs SEQ ID Nos. 
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26 and 27 and a set of oligo DNAs of SEQ ID Nos. 28 and 29 
as primers and the human genome DNA (Genomic DNA; Clontech) 
as a template, PGR with PyroBest'^" DNA polymerase (Takara 
Shuzo Go., Ltd.) was carried out at SS^'C for 2 minutes and 
subsequently by repeating a cycle of treatments at 97°G for 
20 seconds, eO^'C for 30 seconds and 72°G for 2 minutes 40 
times, and continuously under a condition of 72°G for 7 
minutes. The resulting fragments of about 1.6 kbp and 1.9 
kbp were subcloned in the pCR4Blunt-T0P0 (Invitrogen) , to 
obtain subclones pGR4Blunt-TOP05k-2 and pCR4Blunt-TOP05k-4 . 

pGR4Blunt-TOP05k-3 was treated with iCpnl and Smal to 
generate a fragment of about 0.5 kbp while pCR4Blunt- 
TOP05k-4 was treated with Smal and EcoRl to generate a 
fragment of about 1,5 kbp. These fragments were conjugated 
together and inserted in between the Kpnl and EcoRl sites 
of pGR4Blunt-TOPO (Invitrogen) to obtain pCR4Blunt-TOP05k- 
5. A fragment of about 0.4 kbp obtained from the treatment 
of pGR4Blunt-TOP05k~l with MJuI and Sphl , a fragment of 
about 1.5 kbp obtained from the treatment of pCR4Blunt- 
TOP05k-2 with Sphl and Kpnl, and a fragment of about 2.1 
kbp obtained from the treatment of pGR4Blunt-TOP05k-5 with 
Kpnl and EcoRl were conjugated together and inserted in 
between the Mlul and EcoRl sites of pGV-B2-MDTS9pro2k, to 
obtain pGV-B2-MDTS9pro5k . It was confirmed that the 
nucleotide sequence of the subclone thus obtained 
corresponded to the gene of SEQ ID NO: 17. 
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Example 2: Analysis of DNA sequence in MDTS9 promoter 
region 

The plasmid pGV-B2-MDTS9pro2k or pGV-B2-MDTS9pro5k 
obtained in Example 1 was introduced in the HEK293-EBNA 
cell by the method described in Reference Example 3, and 
cultured in DMEM (GIBCO-BRL) , 10% fetal bovine serum, 100 
^xg/mL penicillin, 100 |Lig/mL streptomycin, and 250 |jg/mL 
G418 (manufactured by Nakarai Tesque, Inc.), continuously 
for 4 8 hours. Then, the lucif erase activity was assayed 
with PicaGene liaminescence kit (Toyo Ink) . In that case, 
the assay value was corrected on the basis of the activity 
value of p-gal expressed with a p-gal expression plasmid 
(pCH 110 manufactured by Amersham Pharmacia Biotech,) 
simultaneously introduced. The p-gal activity was assayed, 
using the Galacto-Light Plus kit (TROPIX) . Consequently, 
apparent increases of the luciferase activity such as about 
27-fold in pGV-B2-MDTS9pro2k and about 27 to 40-fold in 
pGV-B2-MDTS9pro5k, were observed, which were never observed 
in the original plasmid pGV-B2 . This indicates that the 
promoter activity exists in the DNA fragment. 

Example 3: Response of DNA sequence in MDTS9 promoter 
region to TGF-p and IL-1 

The pGV-B2-MDTS9pro5k obtained in Example 1 was 
introduced in the HEK293-EBNA cell by the method described 
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in Reference Example 3, and cultured for 16 hours, followed 
by washing twice with PBS. Subsequently, the culture 
medium was replaced with DMEM (GIBCO-BRL) , 100 ng/mL 
penicillin, 100 jig/mL streptomycin, and 250 ^ig/mL G418 
(manufactured by Nakarai Tesque, Inc.), for culturing for 6 
hours (serum-free culture hereinbelow) . Continuously, 
then, TGF-p (manufactured by Sigma) or IL-1 (manufactured 
by Sigma) was added and the luciferase activity was assayed 
after culturing for 24 hours. As in Example 2, the assay 
value was corrected on the basis of the activity value of 
p-gal.. Consequently, an about 1.7-fold increase of the 
luciferase activity was observed by the addition of TGF-p 
(1 ng/ml), while an about 0.7-fold or less decrease of the 
luciferase activity was observed, by the addition of IL-1 
(1 ng/ml) (Figs. 1 and 2) . This indicates that a TGF-p 
response region and an IL-1 response region exist in the 
DNA fragment. Meanwhile, the luciferase activity in the 
cell in which pGV-B2-MDTS9pro2k was introduced was also 
assayed by adding TGF-p to the cell. The resulting 
luciferase activity was at the same level as in the 
control . 

INDUSTRIAL APPLICABILITY 

The promoter of the present invention is the promoter 
for a protease MDTS9 in which the gene expression thereof 
is increased in the renal failure model animals, which is 
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induced by TGF-p but inhibited by which is involved 

in the metabolism of extracellular matrix and which is 
expressed in human kidney. Therefore, a substance 
inhibiting the activity of the promoter of the present 
invention suppresses or inhibits just some of the 
physiological functions of TGF-(3, which are involved in the 
qualitative change and quantitative increase of 
extracellular matrix components. Accordingly, such 
substance is useful as an agent for treating and/or 
preventing chronic renal failure potentially involving 
long-term pharmaceutical administration. Thus, the 
polynucleotide as the promoter of the present invention, 
and the expression vector and cell therefor are useful as 
tools for screening an agent for treating and/or preventing 
chronic renal failure. Using the polynucleotide as the 
promoter of the present invention, and the expression 
vector and cell therefor, an agent for treating and/or 
preventing chronic renal failure can be screened. 
Additionally, a pharmaceutical composition for the 
treatment and/or prevention of chronic renal failure can be 
produced by a method including an analysis step about the 
presence or absence of the inhibition of the activity of 
the protease of the invention at a confirmation test 
according to the quality standard of pharmaceutical 
compositions for the therapeutic treatment and/or 
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prophylaxis of chronic renal failure and a formulation 
step. 

FREE TEXT IN SEQUENCE LISTING 

Explanation of "Artificial Sequence" are described in 
the numeric identifier <223> in the Sequence Listing. More 
particularly, each of the nucleotide sequences of SEQ ID 
NOS: 3 and 4 is an artificially synthesized linker 
sequence. Each of the nucleotide sequences of SEQ ID Nos. 
5 to 9, 13 and 14 and 20 to 22 is an artificially 
synthesized primer sequence. The amino acid sequence of 
SEQ ID NO: 11 is an amino acid sequence obtained by the 
expression of DNA containing a restriction enzyme Notl 
recognition nucleotide sequence and a nucleotide sequence 
encoding the amino acid sequence of the FLAG tag. 

As described above, the present invention is explained 
with reference to specific embodiments, but modifications 
and improvements thereof obvious to those skilled in the 
art are also encompassed within the scope of the present 
invention . 
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